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Slope failures during rainfall damage a lot of human lives and heritages. Therefore, constructing a warning system for 
slope failure is important. In order to quantitatively evaluate slope stability during rainfall, it is advisable to estimate 
seepage behavior in widespread slope. In our research group, the field monitoring system employed wire-communication 
has been used. However, this system has some problems such as: wire-damage by animals and difficulty of expansion, 
and so on. In this paper, a field monitoring system employing wireless sensor network is explained based on indoor and 
in-situ tests. Consequently, it was found that this system is useful to understand seepage behavior in widespread slope. 
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࡜ࡣᩳ㠃ୖ㒊࡟タ⨨ࡋࡓࢸࣥࢩ࣓࣮࢜ࢱࡢ࠺ࡕࠊᩳ㠃ṇ㠃
࠿ࡽぢ࡚๓ิ㺃ᚋิ࡟タ⨨ࡋࡓࡶࡢࢆࡑࢀࡒࢀ♧ࡍࠋ⤖ᯝ
ࢆぢࡿ࡜ࠊ㞵Ỉࡢᾐ㏱࡟ࡼࡿ㛫㝽Ỉᅽࡢቑຍ⌧㇟ࡀタ⨨῝
ࡉࡢὸ࠸࡯࠺࠿ࡽ㡰࡟ぢࡽࢀࠊ㝆㞵ࡢᾐ㏱࡟ࡼࡗ࡚㛫㝽Ỉ
ᅽࡣ0௜㏆ࡲ࡛ୖ᪼ࡋࡓࠋࡇࢀࡣ᭷⥺᥋⥆᫬2)࡜ఝ㏻ࡗࡓഴ
ྥ್࣭࡛࠶ࡾࠊࡇࡢࡇ࡜࠿ࡽࠊ↓⥺࡟ࡼࡿࢹ࣮ࢱྲྀᚓࡣጇ
ᙜ࡞ࢹ࣮ࢱ࡛࠶ࡿ࡜࠸࠼ࡿࠋࡋ࠿ࡋࠊฟຊࡉࢀࡓࢹ࣮ࢱࡢ
୰࡟ࡣ኱ࡁ࡞ࣀ࢖ࢬࢆྵࢇ࡛࠸ࡿࡶࡢࡀከࡃࡳࡽࢀࡓࠋ 
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ᅗ 4 ᐊෆ㝆㞵ᐇ㦂⤖ᯝ 
ᅗ 3 ᩳ㠃ᙧ≧࡜ࢸࣥࢩ࣓࣮࢜ࢱࡢタ⨨఩⨨
(200)
(200)  (200)
(400)  (400)
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4 
㸳㸬ᒇእࢹ࣮ࢱྲྀᚓᐇ㦂

 ࡇࡇ࡛ࡣᒇእ⎔ቃ࡟
࠾ࡅࡿ↓⥺ࢭࣥࢧࣀ࣮
ࢻࡢ㏻ಙ≉ᛶࢆ᫂ࡽ࠿
࡟ࡍࡿࠋࡲࡎࠊ㏻ಙ㊥
㞳ࢆタᐃࡍࡿࡓࡵ࡟ࢭ
ࣥࢧࣀ࣮ࢻࢆ㜵Ỉ
BOX ࡟ධࢀࠊⲡᮌࡀ
⏕࠸ⱱࡗࡓሙᡤ࡟⨨ࡁࠊ
㛫㝸ࢆᚎࠎ࡟ᗈࡆ࡚࠸
ࡗࡓࠋࡑࡢ⤖ᯝࠊ10㹫
⛬ᗘࡢ㛫㝸࡛࠶ࢀࡤၥ
㢟࡞ࡃ㏻ಙ࡛ࡁࡿࡀࠊ
15㹫⛬ᗘ࡛ࡣ㏻ಙࡀ୙
㐃⥆࡟࡞ࡿࡇ࡜ࡀࢃ࠿
ࡗࡓࠋࡇࡢࡇ࡜࠿ࡽࠊ
ᩳ㠃ࣔࢽࢱࣜࣥࢢࢩࢫ
ࢸ࣒ࡢタ⨨ࢆ᝿ᐃࡍࡿᒣ୰࡛ࡢࢭࣥࢧࣀ࣮ࢻࡢ㛫㝸ࡣࠊᏳᐃ
ࡋࡓࢹ࣮ࢱྲྀᚓࡀᚲせ࡛࠶ࡿࡇ࡜ࡸࠊ㝆㞵᫬࡞࡝࡟㏻ಙᛶ⬟
ࡀపୗࡍࡿ࠾ࡑࢀࡀ࠶ࡿࡇ࡜࠿ࡽ10㹫⛬ᗘࡀጇᙜ࡛࠶ࡿ࡜ุ
᩿࡛ࡁࡿࠋ 
ḟ࡟ࠊᮏ◊✲࡛ࡣMDA320࡜MTS400ࡢ2✀ࡢᇶᯈࢆ⏝࠸ࡓ
ࢩࢫࢸ࣒ࢆ᝿ᐃࡋ࡚࠸ࡿࡇ࡜࠿ࡽࠊ2✀㢮௨ୖࡢᇶᯈࢆ1ࡘࡢ
ࢿࢵࢺ࣮࣡ࢡࡢ୰࡟ΰᅾࡉࡏ࡚ࡶ୧⪅࡜ࡶṇᖖ࡟✌ືࡍࡿ࠿
࡝࠺࠿ࢆㄪ࡭ࡓࠋࡲࡓࠊࣀ࣮ࢻᩘࡀቑຍࡍࡿ࡜ࠊ㏻ಙࡀΰࡳ
ྜ࠺ࡇ࡜࡛ࢹ࣮ࢱࡢྲྀࡾࡇࡰࡋࡀቑຍࡍࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃
࠼ࠊከᩘࡢࢭࣥࢧࣀ࣮ࢻ࠿ࡽࡢࢹ࣮ࢱࢆྠ᫬࡟ྲྀᚓ࡛ࡁࡿ࠿
ࢆ☜ㄆࡋࡓࠋᐇ㦂ࡣ෗┿3ࡢࡼ࠺࡟㐨㊰ࢆᣳࢇࡔᩳ㠃࡟ࢭࣥࢧ
ࣀ࣮ࢻࢆ1ࡘࡢࣀ࣮ࢻ࡟୰⥅ࡀ㞟୰ࡋ࡞࠸ࡼ࠺࡟᱁Ꮚ≧࡟㓄⨨
ࡋࡓࠋ࡞࠾ࠊྛࢭࣥࢧࣀ࣮ࢻ࠿ࡽ㌿㏦ࡉࢀ࡚ࡃࡿࢹ࣮ࢱࢆཷ
ࡅྲྀࡿᇶᆅᒁࡣ෗┿᧜ᙳ఩⨨௜㏆࡟タ⨨ࡋࠊ᭱ࡶ㏆࠸ࢭࣥࢧ
ࣀ࣮ࢻ࠿ࡽࡢ㊥㞳ࡣ15m⛬ᗘ࡛࠶ࡿࠋࡲࡓࠊィ 㛫㝸3ศ࡛ࠊ
⣙24᫬㛫ࢹ࣮ࢱྲྀᚓࢆ࠾ࡇ࡞ࡗࡓࠋ㏻ಙ⤒㊰ࡣࠊ⮬ᕫ⦅ᡂᶵ
⬟࡟ࡼࡗ࡚᫬ࠎ้ࠎ࡜ኚ໬ࡋࡓࠋ୺࡞㏻ಙ⤒㊰ࢆᅗ5࡟♧ࡍࠋ
2✀㢮ࡢᇶᯈ࡜ࢹ࣮ࢱࡢ㎸ࡳྜ࠸࡟㛵ࡋ࡚ࠊ≉࡟኱ࡁ࡞୙ලྜ
ࡣぢࡽࢀࡎࠊࢹ࣮ࢱ㌿㏦ࡣၥ㢟࡞ࡃ࡛ࡁ࡚࠸ࡓࠋ⮬ᕫ⦅ᡂᶵ
⬟ࡢసືࡶ☜ㄆ࡛ࡁࡓࠋ 

㸴㸬ᒇእࢹ࣮ࢱྲྀᚓᐇ㦂

ࡇࡢᐇ㦂࡛ࡣࠊᒇእࢹ࣮ࢱྲྀᚓᐇ㦂1ࡢ᳨ド⤖ᯝࢆࡶ࡜࡟ࠊ↓⥺ࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆᐇ㝿࡟ᒇእ࡟タ⨨
ࡋࠊ㛗ᮇ࡟ࢃࡓࡾࣔࢽࢱࣜࣥࢢࡍࡿࡇ࡜࡛ࠊࢩࢫࢸ࣒඲యࡢጇᙜᛶࢆ᳨ドࡍࡿࠋࢩࢫࢸ࣒ࢆ෗┿4ࡢࡼ࠺࡟
㓄⨨ࡋࡓࠋࡇࡇ࡛ࡣࠊᩳ㠃ࢆᕥྑ࡟஧ศ๭ࡋࠊ஧ࡘࡢࢿࢵࢺ࣮࣡ࢡࢆᵓ⠏ࡋࡓࠋྛࢿࢵࢺ࣮࣡ࢡ࡟ࡣᩳ㠃ࡢ
ୖ㒊࣭୰㒊࣭ୗ㒊ࡢ3⟠ᡤ࡟ィ ᆅⅬࢆタࡅࠊྛィ ᆅⅬ࡟ࡣMTS400࡜῝ࡉ20㺃40㺃60㺃80㺃100cmࡢ5ᇶࡢࢸ
ࣥࢩ࣓࣮࢜ࢱࢆMDA300࡟3ᮏࠊ2ᮏ࡟ศࡅ࡚᥋⥆ࡋࠊタ⨨ࡋࡓࠋࡇࢀࡽࡢ↓⥺ࣀ࣮ࢻࡣࠊ㜵ỈBOX࡟ධࢀࠊ
஝⇱๣ࢆᑒධࡋࡓ≧ែ࡛ࠊࢸࣥࢩ࣓࣮࢜ࢱࡢ᩿⇕࢟ࣕࢵࣉࡢୖ㒊࡟ᅛᐃࡋࠊ᳜⏕࡞࡝ࡢᙳ㡪ࢆᴟຊᑡ࡞ࡃࡋ
ࡓࠋࡲࡓࠊྑഃࡢࢿࢵࢺ࣮࣡ࢡ࡟ࡣẼ㇟ࣘࢽࢵࢺ(Davis♫〇Vantage Pro2)ࢆタ⨨ࡋ࡚࠸ࡿࠋࡇࡇ࡛ࡣࠊᩳ㠃
෗┿3 ࢭࣥࢧࣀ࣮ࢻࡢ㓄⨨≧ἣ 
10m 10m 
10m 10m 
4m
4m
3m 
3m 
: MTS400 
: MDA320 
 
㐨㊰ 
a)㏻ಙ⤒㊰౛ձ 
ᇶᆅᒁ ᇶᆅᒁ
b)㏻ಙ⤒㊰౛ղ 
㐨㊰ 
ᅗ 5 ୺࡞㏻ಙ⤒㊰ࡢ≧ἣ 
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ᔂቯࡢண▱࠾ࡼࡧ㆙ሗࡢゎ㝖࡟ᚲせ࡞せ⣲࡜ࡋ࡚ࠊ ᗘࠊ‵ᗘࠊ㢼㏿ࠊ᪥ᑕ㔞ࠊ㞵㔞࡞࡝ࢆィ ࡍࡿࠋᇶᆅ
ᒁࡣࠊᇶᆅᒁࡢ㟁※☜ಖࡀᅔ㞴࡞≧ἣࢆ᝿ᐃࡋࠊᩳ㠃ୖ㒊ࡢࣛࢵࢡ࡟タ⨨ࡋࠊኴ㝧ගⓎ㟁(ኴ㝧ගࣃࢿ࣭ࣝ
⵳㟁ụ)࡟ࡼࡗ࡚࢚ࢿࣝࢠ࣮ࢆᚓ࡚࠸ࡿࠋࡲࡓࠊࢭࣥࢧࣀ࣮ࢻ࡜ࢸࣥࢩ࣓࣮࢜ࢱࡢ࢚ࢿࣝࢠ࣮※࡜ࡋ࡚ࡣࠊ
ࣜࢳ࣒࢘㟁ụࢆࡑࢀࡒࢀ2ᮏࠊ4ᮏ฼⏝ࡋࡓࠋࡇࡇ࡛ࠊ↓⥺ࣀ࣮ࢻࠊẼ㇟ࣘࢽࢵࢺࡢࢹ࣮ࢱྲྀᚓ㛫㝸ࡣ10ศ࡟
タᐃࡋ࡚ᐇ㦂ࢆ⾜ࡗࡓࠋᚓࡽࢀࡓ↓⥺ࣀ࣮ࢻ࠿ࡽࡢࢹ࣮ࢱࡣᅗ6࡟♧ࡍ⤒㊰࡛Webࢧ࣮ࣂ࡟ᒆࡅࡽࢀࠊ㐲㝸
ᆅ࠿ࡽࡢࢹ࣮ࢱࡢ㜀ぴࡸ㆙ሗࡢ㏻▱ࡀྍ⬟࡞ࡶࡢ࡜ࡋࡓࠋࡲࡓࠊࢸࣥࢩ࣓࣮࢜ࢱࡢ㟁※࡜ࡋ࡚ࠊࣜࢳ࣒࢘㟁
ụࡢ㟁ᅽపୗࢆ᭱ప㝈࡟ࡍࡿࡓࡵࠊィ ᫬ࡢࡳ㏻㟁ࡉࡏࡿᅇ㊰ࢆ⤌ࡳ㎸ࢇࡔࠋྠ᫬࡟ᐊෆ㝆㞵ヨ㦂࡛ࡢࣀ࢖
ࢬࡢ୍ᅉ࡜ࡋ࡚ࠊ㟁☢Ἴ࡟ࡼࡿࡶࡢࢆ᝿ᐃࡋࠊ㧗࿘Ἴᡂศࢆ㝖ཤࡍࡿᅇ㊰ࢆ⤌ࡳ㎸ࢇࡔࠋ࡞࠾ࠊ࣓ࣥࢸࢼࣥ
ࢫࢆᐜ᫆࡟ࡍࡿࡓࡵࠊ↓⥺ࢭࣥࢧࣀ࣮ࢻ࡜ࢸࣥࢩ࣓࣮࢜ࢱࡣࣉࣛࢢᆺࡢࢥࢿࢡࢱࢆ฼⏝ࡋࠊྲྀࡾ௜ࡅ࣭ྲྀࡾ
እࡋࢆᐜ᫆࡟ࡍࡿ࡜࡜ࡶ࡟ࠊ᥋⥆୙Ⰻ࡟ࡼࡿࢹ࣮ࢱࡢ஘ࢀࡸḞᦆࢆ㜵Ṇࡋࡓࠋ 
 ḟ࡟⤖ᯝࢆ♧ࡍࠋᅗ7ࡣࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆ㏻ࡌ࡚ᚓࡽࢀࡓࢹ࣮ࢱࡢ࠺ࡕࠊ1 Ⅼ(෗┿-4ࡢۑ༳ࡢᆅⅬ)
࡜Ẽ㇟ࣘࢽࢵࢺࡢࢹ࣮ࢱ࡛࠶ࡿࠋࢩࢫࢸ࣒タ⨨ᚋࠊᩘ᪥㛫ࡣࢹ࣮ࢱࡢྲྀᚓࡀྍ⬟࡛࠶ࡗࡓࡀࠊࡑࡢᚋࠊࡋࡤ
ࡽࡃࡢᮇ㛫ࠊࢹ࣮ࢱࡀྲྀࢀ࡞ࡃ࡞ࡗࡓࠋࡇࡢཎᅉࡣࠊᇶᆅᒁࡢ㟁ຊ୙㊊࡛࠶ࡗࡓࠋࡇࡢࡓࡵࠊኴ㝧ගⓎ㟁ࣃ
ࢿࣝࡢቑタࢆ⾜ࡗࡓࠋࡑࡢ⤖ᯝࠊࢹ࣮ࢱྲྀᚓ≧ἣࡣ኱ࡁࡃᨵၿࡋࡓࡀࠊ⌧᫬Ⅼ࡛Ḟᦆ࡞ࡃࢹ࣮ࢱࢆྲྀᚓ࡛ࡁ
ࡿ≧ἣ࡟ࡣ⮳ࡗ࡚࠸࡞࠸ࠋ 
 ୍᪉࡛ࠊኴ㝧ගⓎ㟁࡟ࡼࡿ㟁ຊ౪⤥ࡀ࡛ࡁ࡚࠸ࡿᮇ㛫࡟ࡘ࠸࡚ࡣࠊၥ㢟࡞ࡃࢩࢫࢸ࣒࠿ࡽࡢࢹ࣮ࢱྲྀᚓࡀ
⾜࠼ࡿ࡜࠸࠺⤖ᯝ࡟࡞ࡗࡓࠋࡇࢀࡼࡾࠊࢩࢫࢸ࣒ࡑࡢࡶࡢࡣ᭷⏝࡞ࡶࡢ࡛࠶ࡿ࡜࠸࠼ࡿࠋ 
ḟ࡟ࠊࣜࢳ࣒࢘㟁ụࡢ㟁ᅽ㝆ୗࡣᅗ7(b)࡟♧ࡍࡼ࠺࡟࡞ࡗࡓࠋࢭࣥࢧᇶᯈ࡛ྲྀᚓࡍࡿࢹ࣮ࢱࡢ⢭ᗘࢆ⥔ᣢ
ࡍࡿࡣࠊMDA300࡛㟁ᅽ2.7Vࡀᚲせ࡜࡞ࡿࠋᅗ7(b)࠿ࡽㄞࡳྲྀࢀࡿ㟁ᅽ㝆ୗ㏿ᗘ࠿ࡽࠊ⌧᫬Ⅼ࡛ࡢ㟁ụࡢ஺
᥮㢖ᗘࡣ3ࣨ᭶࡟1ᗘ⛬ᗘ࡟ࡍࡿࡇ࡜ࡀጇᙜ࡛࠶ࡿ࡜࠸࠼ࡿࠋࡲࡓࠊࢸࣥࢩ࣓࣮࢜ࢱࢆ᥋⥆ࡍࡿᩘࡣࠊ㟁ᅽ㝆
ୗ࡟኱ࡁࡃᙳ㡪ࡋ࡞࠸ࡇ࡜ࡀศ࠿ࡗࡓࠋ࡞࠾ࠊࡇࡢᐇ㦂࡛ࡣࠊᐊෆ㝆㞵ᐇ㦂࡟ぢࡽࢀࡓࣀ࢖ࢬࡀぢࡽࢀ࡞࠿
ࡗࡓࠋࡇࡢࡇ࡜࠿ࡽࠊᐊෆᅵᵴヨ㦂≉᭷ࡢࣀ࢖ࢬཎᅉࡀᏑᅾࡍࡿ࠿ࠊ௒ᅇᑟධࡋࡓࣀ࢖ࢬᑐ⟇ࡀ᭷ຠ࡞ࡶࡢ
࡛࠶ࡗࡓ࡜࠸࠺ࡇ࡜ࡀ⪃࠼ࡽࢀࡿࠋ 
ᅗ6 ࢩࢫࢸ࣒ࡢᴫせ 
䝽䜲䝲䝺䝇
䝜䞊䝗
ィ ᶵჾ
 ᗘィ
ᅽຊィ 㼑㼠㼏
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ᦠᖏ㟁ヰ䛷
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஦ົᡤ
DB
䝬䝇䝍DB䝃䞊䝞
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䜾䝷䝣㜀ぴ
㆙ሗ䜢
䝯䞊䝹㏻▱
ᇶᆅᒁ⏝㟁※
䠄ኴ㝧ග䝟䝛䝹䠅
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⪏ೃᛶ䜲䞁䝔䝸
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䝜䞊䝗
䝽䜲䝲䝺䝇
䝜䞊䝗
䝽䜲䝲䝺䝇
䝜䞊䝗
䝽䜲䝲䝺䝇
䝜䞊䝗
䝽䜲䝲䝺䝇
䝜䞊䝗
↓⥺LAN䛷
䝉䞁䝃䞊䝕䞊䝍㏦ಙ
෗┿4 ࢩࢫࢸ࣒ࡢ⌧ᆅタ⨨≧ἣ
(a) 㛫㝽Ỉᅽ 
(b) ࢭࣥࢧࣀ࣮ࢻࡢ㟁ụ㟁ᅽ 
(c) 㞵㔞 
㻜
㻜㻚㻡
㻝
㻝㻚㻡
㻞
㻝㻞㻛㻞㻝 㻝㻞㻛㻟㻝 㻝㻛㻝㻜 㻝㻛㻞㻝 㻝㻛㻟㻝 㻞㻛㻝㻜 㻞㻛㻞㻝
㞵㔞
㞵
㔞
㻔㼙
㼙
㻛㻝
㻜㼙
㼕㼚
㻕
᪥௜
㻞㻚㻢
㻞㻚㻤
㻟
㻟㻚㻞
㻟㻚㻠
㻹㻰㻭㻟㻜㻜㻔䝔䞁䝅䜸䝯䞊䝍㻟ᇶ᥋⥆㻕
㻹㻰㻭㻟㻜㻜㻔䝔䞁䝅䜸䝯䞊䝍㻞ᇶ᥋⥆㻕
䝉
䞁
䝃
䝜
䞊
䝗
㟁
ụ
㟁
ᅽ
㻔㼂
㻕㻙㻝㻜
㻙㻡
㻜
㻡
㻝㻜
῝䛥㻞㻜㼏㼙
῝䛥㻠㻜㼏㼙
῝䛥㻢㻜㼏㼙
῝䛥㻤㻜㼏㼙
῝䛥㻝㻜㻜㼏㼙
㛫
㝽
Ỉ
ᅽ
㻔䡇
㻼㼍
㻕
D
E
F
ኴ㝧ගࣃࢿࣝቑタ 
ᅗ7 ࢿࢵࢺ࣮࣡ࢡࢆ㏻ࡌ࡚ᚓࡽࢀࡓࢹ࣮ࢱ
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6 
ࡲࡓࠊ᪂ࡓ࡞ၥ㢟࡜ࡋ࡚ࠊ෗┿5࡟♧ࡍࡼ࠺࡟ࠊ㜵ỈBOXෆ㒊࡟⤖㟢ࡀぢ
ࡽࢀࠊෆ㒊࡟Ỉࡀ⁀ࡲࡿ⌧㇟ࡀⓎ⏕ࡋࡓࠋࡇࡢỈࡣࠊࢭࣥࢧࣀ࣮ࢻࡢ◚ᦆ࡟
ࡘ࡞ࡀࡿᜍࢀࡀ࠶ࡿࡓࡵࠊỈᢤࡁᑐ⟇ࡀᚲせ࡜࡞ࡿࠋ 
 
㸵㸬ࡲ࡜ࡵ࣭௒ᚋࡢㄢ㢟

 ᮏ◊✲࡛ࡣࠊ㔜せᩥ໬㈈ᚋ⫼ᩳ㠃࡟࠾ࡅࡿᩳ㠃ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒ࡢ↓
⥺໬ࢆ┠ᣦࡋࡓ◊✲ࢆᐇ᪋ࡋࡓࠋ௨ୗ࡟ࠊᮏ◊✲࡛ᚓࡽࢀࡓ▱ぢࢆ♧ࡍࠋᐊ
ෆ㝆㞵ᐇ㦂࠿ࡽࡣ↓⥺ࢭࣥࢧࢆ⏝࠸࡚ᚓࡽࢀࡓࢹ࣮ࢱࡢጇᙜᛶࡀࠊᒇእࢹ࣮
ࢱྲྀᚓᐇ㦂࠿ࡽࡣ↓⥺ࢭࣥࢧࢿࢵࢺ࣮࣡ࢡࢆ⏝࠸ࡓィ ࢩࢫࢸ࣒ࡢ✌ືࡀࠊ
ࡑࢀࡒࢀ☜ㄆࡉࢀࡓࠋᐊෆ㝆㞵ᐇ㦂࡛ࡳࡽࢀࡓࣀ࢖ࢬࡣࠊᒇእࢹ࣮ࢱྲྀᚓᐇ㦂࡛ࡣ☜ㄆࡉࢀ࡞࠿ࡗࡓࡇ࡜࠿
ࡽ㝆㞵⿦⨨࡞࡝ࡢᐇ㦂࡟⏝࠸ࡓᶵჾ࡟ࡼࡿࡶࡢ࡛࠶ࡿྍ⬟ᛶࡀ㧗࠸ࠋᐇᩳ㠃࡛ࡢྲྀᚓࢹ࣮ࢱ࡟኱ࡁ࡞ᙳ㡪ࢆ
ཬࡰࡋ࡚࠸࡞࠸ࡇ࡜࠿ࡽࠊ≉࡟ᑐ⟇ࢆㅮࡌࡿᚲせࡣ࡞࠸࡜⪃࠼ࡽࢀࡿࠋࡲࡓࠊࣜࢳ࣒࢘㟁ụࡢ஺᥮ࡣࠊ᭱ప
࡛ࡶ3ࣨ᭶⛬ᗘ࡟㸯ᗘ⾜࠼ࡤⰋ࠸ࡢ࡛ࠊࢩࢫࢸ࣒ࡢ↓⥺໬࡟క࠺኱ᖜ࡞࣓ࣥࢸࢼࣥࢫ㢖ᗘࡢቑຍࡣ࡞࠸ࠋᇶ
ᆅᒁ㒊ศࡢ㟁※࡟㛵ࡋ࡚ࡣࠊ⌧ᅾࠊኴ㝧ගࡢⓎ㟁㔞࠾ࡼࡧᇶᆅᒁᶵჾ㢮ࡢ㟁ຊᾘ㈝㔞ࢆィ ࡋ࡚࠾ࡾࠊ௒ᚋࠊ
ၥ㢟ࡢゎỴ࡟ྲྀࡾ⤌ࡴணᐃ࡛࠶ࡿࠋࡲࡓࠊ㜵ỈBOXࡢ⤖㟢࡟㛵ࡍࡿㄢ㢟ࡶ࠶ࢃࡏ࡚ゎỴࢆ┠ᣦࡍࠋᮏ◊✲࡛
ᥦ᱌ࡍࡿ↓⥺ࢭࣥࢧ࣮ࢿࢵࢺ࣮࣡ࢡࢆ⏝࠸ࡓᩳ㠃㜵⅏ࢩࢫࢸ࣒ࢆ⏝࠸ࡿࡇ࡜࡛ࠊ㔜せᩥ໬㈈ᚋ⫼ᩳ㠃ࡢᗈᇦ
ⓗ࡞ࣔࢽࢱࣜࣥࢢࡀࠊᚑ᮶ࡢࢩࢫࢸ࣒࡟ẚ࡭ࡼࡾᏳ౯࡛࠿ࡘᐜ᫆࡟ᐇ᪋ࡍࡿࡇ࡜ࡀྍ⬟࡛࠶ࡿ࡜⪃࠼ࡿࠋࡲ
ࡓࠊ↓⥺໬࡟ࡼࡗ࡚ࣔࢽࢱࣜࣥࢢࢩࢫࢸ࣒ࡢ┬ࢫ࣮࣌ࢫ໬ࡀᅗࡽࢀࠊᬒほ࡟㓄៖ࡋࡓࢩࢫࢸ࣒ࡢᵓ⠏ࡀྍ⬟
࡛࠶ࡿ࡜࠸࠼ࡿࠋ 
 
ㅰ㎡㸸ᮏ◊✲ࢆ㐍ࡵࡿ࡟࠶ࡓࡾࠊ❧࿨㤋኱Ꮫ᝟ሗ⌮ᕤᏛ㒊 ㅮᖌ ᶓ⏣⿱௓Ặࠊ❧࿨㤋኱Ꮫ᝟ሗ⌮ᕤᏛ㒊 ㅮᖌ
ཎ⏣ྐᏊẶ࡟ࡣࠊࡓ࠸࡬ࢇ᭷┈࡞ຓゝࢆ࠸ࡓࡔࡁࡲࡋࡓࠋࡇࡇ࡟グࡋ࡚ㅰពࢆ⾲ࡋࡲࡍࠋ 
 
ཧ⪃ᩥ⊩
1) 㓇ໝ୍ᡂ,῝ᕝⰋ୍,ᒾᓮ㈼୍,㔛ぢ▱᫛,Ᏻᕝ㑳ኵ:ࠕ㝆㞵᫬ࡢᩳ㠃⅏ᐖ㜵Ṇࡢࡓࡵࡢ㔜せᩥ໬㈈࿘㎶ᩳ㠃࡟࠾ࡅࡿ⌧ᆅ
ࣔࢽࢱࣜࣥࢢࠖ,ᆅ┙ᕤᏛࢪ࣮ࣕࢼࣝ,Vol.1,No.3 ,pp.57-69,2006. 
2) 㓇ໝ୍ᡂ,㡲⏣๛ᩥ,㔛ぢ▱᫛,῝ᕝⰋ୍,໭ᮧⰋ௓:ࠕ㝆㞵࡟ࡼࡿࡲࡉᅵᩳ㠃ࡢᾐ㏱࣭ᔂቯ࡟㛵ࡍࡿᐊෆᅵᵴヨ㦂ࠖ,➨4
ᅇᅵ◁⅏ᐖ࡟㛵ࡍࡿࢩ࣏ࣥࢪ࣒࢘ㄽᩥ㞟(ᅵᮌᏛ఍す㒊ᨭ㒊),pp.21-26,2008. 
 
෗┿5  㜵ỈBOXࡢ⤖㟢
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